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STAT

MRV METHODS OF BARLY DIAGNOSIE OF LWECTIOUS DISEARRS

Shurnal unomox?‘u, epidemiologit ' . .M..Ye. Gal'perin

i immsuncbiologii [Journal of Misrobiology, N
' Bpidemiclogy, and Immuncbiologyl, Mo 8, . :
Moscow, Auguot 1835, Pages 54-59

]
)

"Science advances in Jol.vu. epending ou’ the- advanoess
msde in methbcdology. Vith each step of methodology forward
v are, as it were, lifted s step higher, !rvi_ shioh a wide
horison is opened up with mbjoc;-;‘-hxthorto invisible”

(1. P, Pavloy).

Al 1. woll known, the cliniec oi infectious diseases has not up
" to thils-time had at its disposal cbjective and convenient methods of

-twu‘___th. toxins and various liquids of ths organisa.

- In 1841, in Trudekh pervoy sessii Mogkovskogo obshchestva fi-

siologov, biokhimikov i farmakologov” [Transactions of the Pirst Ses-
- "sion of the Moscow Society of Fhysiologists, Biochemists, and Puar-
.macologists], Terusov published a physicochemical method named by
_hin the striction {striktsionnyy] method, with the aid of which the
. suthor succeeded in dotermining toxins in tho blood and spinal fluid
in horass ‘-uoh had been subjscted to experimental infection with

tetan v,

the- smnoity of the striction {(or toxinometric) method impelled
us to °ut the mibuity of its -ppucatlon among patisnts in the

. presence of natural infection with mtoun u-nu ot»inhcu-nun duouu.

The strictiox method permits one to establish the presencs of
toxing in various biologioil liquids among Lntootw patients, the
dynamics of intoxication, its ocnnection with the stages of the diseases,

ths temperature, the severity of the state, etc.
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The petterns obtaiaable in the pressnce of neutralisation
of temins have also gperved as the basis for the use of the striction
method with the object of early diagnosis of the sost important in=
featicus diseases. Purther study of the method has permitted the
sphere of its use to be broadensd at the sexpenss nf infectious dis-

eases in which fieid good prospects for its use for diagoostic pur-

poses are also being cpened uwp.

The method is based om tl;o following p}inciploz the reaction
between a liquid and the wolecules of iive protein prooeeds aocording
tote laws of chemical kinetics and cbeys definite quantitative Dat-
teras; under thess conditions the molecules, into which the surviv:
tissue breaks dowmn, gwell; this lesds to & diminution of the volume
of water or to striction. The prooess of swelling of the cslls of
tissues placed in physiological soluticon appears to be a reflection

of the state of their oolloids (dispersion, solvatiou, .1.0.. capacizly
to absoro water) and is expressed as a smooth curve, which assumes
the character of s Darabola. Parallel to this the process of dimi-
nution of the water (at the expense of having uM with molecules
which ate formed in the presence of the break-down of protein), in
other words, the curtailmsnt of the voluge, or the striction prooess,
also proceeds just ag ssoothly as the prooess of swlling. Thus, the
striction curve presents itself, as it were,as a airror reflection of

the awelling acurve,

For observation of the prooess of swlling of the ticsues both
in a nontoxic, and in a toxic medium, a device is used oonsisting of
a glags vessel 2-3 ml in capacity, with a capillery tube sealed in at

the bottom which is bent up vertically upward, the height of which is

equal approximatsly to 8-10 ¢m in the presence of « diamster of 0.1-0.
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The vessel is covered with a well-ground glass stopper. A second
inrxlnt, iuch can be used for tué.- purposes, pnmu Just. phl.a
difference, that the capillary tube pol off not from the vessel,

A dut from the bollow nomr (l'igun 1).

In pmttoc the 1nn-t:l.nuon is oonducto‘ in the tauouin;
fashion, lnto tba vnml do.cribod. cmtully washed with ohmic
mixture nnd d_:lltulogl water, is _u:trodnood 0.81-0_.9 § of the femoral
muscle of the frog (or of mothcr'lnbort'tory uu:un preliminarily

“‘subjected to crushing [duttorinz] with a lciuor-. After this the
vessel is nnad up to the. top ':I.th Ringer or phy-iolog:lcal solution
(at a PH =°7.3) ' which before the mva-tigatton is bou.od (to remove
bubbles of ur) and  in ooohd. Thcn the vessel 1- u;htly covered
with a glul otoppar_ thickly saeared with a lixtun o! vageline
nth pu-a!ﬁ.n which ip !u-lly nttnchod to taé nnul having boon
tud to the nock of the vc-ul._ ‘At” tho same tilo the nqum is
c:trudod into the clpilla.ry and nus 1t up. mo cnu-g-'d vessel
4. Mrud in's nur tbomutnt m nuch s ny thnt the capulu'y
tubo 1s rn:l-«l lbovo the lonl of the ntor. mu-nur- is also
luckca off from tho capulary with a piooo of tntor pqpor or wad-
ding snd after the appesrance in it of slMSaiscus an observation is
condusted through the reading éevice with an mm: of 30-40
times. Aas the lttﬁr reading *Vt“‘ the tube ot a microscope ho-
rizontal microscope ia used, fized on & support, in which is placed

' a so-called ocular -mmto;. or a ruler vith divisions. The
tesperature of the water in tho thono-tat 1- kspt strictly at a de-
finite level in the unxtl of 35-30° !or the course of th- mn-u-
gation, whicn lasts on the average 25-30 minutes (FPigure 3) ﬂu reading
of the level of the meniscus, gradually being lowered in the process

of awlling of the protein, is oconducted every 3 minutes, on the
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average 9-10 times; the indemes of the readings obtained, being trans-
forred to millimetar paper siong the ordinate axis (the time of the
icvestigation is noted along the abodissa axis) persit one graphlcally

to depict the curve of swlling of the tiasue.

The swelling of oolloids presents a hyperbdolic functioan, dbeing
expressed by a mmooth gurve vhich assumes the charagter of & parabola.
Parallel to this the prooess of diminution of water (at the expense
of being bound with the molscules which are being formed in the pre-
sence of the breakdowm of the protein), in other words, the curtail-
asnt of th; volume, or the striction process, will also proceed just
as smoothly as the proocess of swlling. Thus, the striction curve
presents itself, o8 it were, as a mirror reflection of the curve of
mun\g and also assumes the character of a parabolic curve with a

'nyperbolic tendency (Figuve 3).

The striction curves reflecting the normal course of swelling
of surviving tissue can be distinguished by the ateepness of the rise,
but the general tendency resains identical. In their character the
normal striction curves always approach the form of a parabolic curve.
The addition to the solution even of insignificant traces of toxing
changes thw kinetios of the striction of tissues in the presence of
their swelling, and as a result ths character of the curve is aslso
changed -~ they become wave-like, as it were braked [inhibited]}
(Pigure 4). The early appearance of "steps” and their degree of
fepstition argwe in favor of & high concentration of toxin in the

substrate being investigated.

Yo have oconducted a oconsidersble number of investigstions
(900), by which!it was established that in the presence of the most

tmportant infectious diseases (typhus, virus grippe, meningitis, tetanus,
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soonotic dissases, msasles, scarlet fever, diphtheria,and others)
mmmntmmmtozmmumaumumwg
of 80-80%. ‘The pressnce of toxins was also menifested in the bleod
in patisnts with pneumonia, tuberculosis of the lungs (in the poriod
of exacsrbations), with sepsis. In a number of cases the toxins i-ro
digscovered in the blood of patients with noninfectious discases, for

example, in the presence of cancer, diseases of the bloud, and others.

Investigation by the striction msthod of the spinal fluid in
patients with meningitis (of various etiology) and with typhus fever
with complications in the form of cases of meningitis and of meningo-

sncephinlitis also permitted one to ascertsin the pressnce of toxins.

The pathological striction curves shioch are obtainable in the
investigation of biologlcal liquids ocontaining toxins are not distin-
guished by specificity and do not permit one to differentiate diverse
infeotiocus diseases. At the same time they provide the possibility
of differentiating the degree of toxigity of the substrate being

investigated in any period of the disease.

The study of the dynamios of the striction proocess, from the
beginning of the diseasse up to th- poricd of recovery, peraits one
to asoertain the disappearante of texins in the biclogical liguids
being investigated. In proportion to the improvemsnt of the state
of the patisnts the striction curves loee their pathological sharacter,
and in the period of counvalescence, as a rule, they loss their complete

normelizsation 1o noted.

Ve oconsider it possible tc associate the normalisation of the
pathological curves with the action of the antitoxing wuich are de-

tectable in the blood of convalescents. Prooseding firom this, =
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uized the blood of pat.ents with typholid fover and typhus with the
blood (or serum) ot individuals recovering from these same diseases.
Such meutralined "mixtures” were placed for 1/2 to one hour in a
thernostat, after shich they were subjected to striction (or toximo-
utﬂc) investigation. As a rule, the striotion curves odbtained in
the investigation of liquids shich had been subjected to neutralima-
tion had lost a pathological character. Thus, in the interests of
the diagnosis, the subetrate being investigated should be subjected
to striation analysis before and after nesutralisation. This method
pernitted us in almost 80% of the patients to make an early diagnosis

of such important discases as typhoid fever and typhus (Table 1),

TABLE I
NEUTRALIZATION ACCORDING TO DATA OF THR STRICTION OF THE BLOGD OF PATIENTS
WITH TYPHOID FEVER AND WITH TYPHUS

Disease Total Mumber Neutralisation Neutralisation not
of Capes Obtained Obtained

Typhoid fever 109 84 38

Typhus 104 80 (77%) 24

In a number of casss the striction asthod was also applied
with a positive result in later stages (second to third week) of cases

of dissase prooeediag atypically or in an ogcult form.

Particularly clear-cut results in the sense of normalisation
of the striction curves were obtained in thogse cases in which the
blood being investigated was neutralised with hyperimmune sperua with
a high titer (up to 1:40,000) obtained from rabbits immsunised with

typhoid fever trivaceine.

The comparative svaluation of the laboratory ssthods of diagnosis

of typhoid fever and typhus most f=~quently being used in practioce and

-g -
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the striction msthod (with neutralisation) worked out by us permits
one to speak of the preferability of the striotion method. The
striotion method permits ons to diagnose the disease not ouly more

often (Table 3), but also earlisr.

TABLE 3
RESULTS OF THR DIAGNOSIS OF TYPHOID FEVER AND TYPHUS BY VARIOUS

NETHODS
7 Method of Disgnosis Typhoid Fever Typbus
 Mumber of Positive Result Mumber of Positive
Patients (in %) Patients Result (in %)
Poaitive hemocultures 184 20 133 -
Aggiutination Reaction - :
in 2 diagnostic titor I !
(mecond to third week
of ths disecase) 154 30 133 . 82
Toxinomstric [Striction ‘
method] analysis in the
nsutralisation variant
(first week of the
discase) 109 77 104 76.9

Cases of typhus in which the diagnosis was made om the first and

second day of the disease, appear to be = demonstration of the posei-
bility of uping the striction method for early diagnosis. ‘mo_ subsequent
course of the diseasse (the appearsunce of a petechisl rash, a positive

sorglogical reaction, etc) coipletely confirmed our initial dizgnosis.

Cross investigations of the blood of patisnts with typhoilid fever
and typhus, i.s., nised blood of individuals sick with typhoill fever
with the blood of typhus comvelcsoents (and vice verss) did pot isad
to the normalisation of the striotion curves; mixing of the blood of
those sick with the indicsted dissases with the blood of ksalthy people

or in general with any blood which was nontoxic (aconrding to the striction

Sanitized Copy Approved for Release 2011/06/06 : CIA-RDP81-00280R001300180008-2



Sanitized Copy Approved for Release 2011/06/06 : CIA-RDP81-00280R001300180008-2
sigus) in exactly the same - did not cause ta. noutraiization of

the toxins and the striction curves of such mixtures proved to be

pathological.

It was shown by us that the striction method oan also be used
in the presenoce of noniageeticus diseases. The pressence of toxins
in the blood was noted among patisnts with canoer, in the bnnnu
of dissases of the blood, etc. At the same time, hesides the pos-
sibility of studping the dynamics of toxicosis smong noninfcatious
diseases, tho atriction method permits cne to establish in vitro the .
ﬁtutﬁtm action of various biological and phuﬁcoloz:lcnl agents.
For this purpose we also resorted to prelimini: y neutralization
mmﬁ in the given case was of a noaspecific .umu-;. The last va-
riant -- nonspecific neutralisation with subsequent striction ana~
lysis -- can be used for the diagnosis of noninfectious diseases.

‘The obgsrvations of Brulakova and Atepanyan are a demonstration
of this; they showed that the toxi. blood of cancer patients was
neutralised by heparin, at the same time that in control investiga-
taons (with the hlood of patients with other disdases) this effect

c¢f neutralisation was not manifested.

The data obtained perwmit one .o gonsider that the striction
method oan be recommendesd for the early diagnovis of the most important
infectious disesses. Its practical aiguificance grows shen another
role shich we agsign to the struggle ageinst utuidtlmn in the
:reatment of inCectious diseases ip taken into scoount. In this comn-
peu. ion it should he underliped that the strictiou method is devoid
of those defeots Whioh are fulereni ‘'n the mort widely distributed
biol rical method of detwcting toxins -- the inZection of animals:

by virive of thu complexity sud cumbs ;gsomeness of the latter it ia
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not always accomplishable under the conditions of infeatiocus
[stationary] hospitals; besides that , it is wall known that lab-
oratorj animals are sensitive only to certain toxins.

Conclusions

1. With the object of deteating toxins in the sperum of blood
(and also ir. the spinal fiuid) of patisnts with infectious aad non-
infectious diseases a physicochemical method, the so-called striction
wethod, can be used.

4. JNormal striotion curves in their charzcter approximates
2 parabolic curve; in tha presence of the afidition to ths solution
of even insigniiicant quantities of toxins the charscter of the
ftriction curves is changed; it becomss wave-like, which is evidence
of the disturbsnos of the normal courss of absorption of liguid,

3. In a study of the dynamnics of the striction prooess the
digappearance of toxins in the period of convalescence was osta-
blished; this ocan be oxplained by the action of antitoxins appearing
in the blood of convalescents.

4. With the object of makisg an sarly diagnosis of the most
important infectious diseases (typhaid fever, typhus) the prinziple
of oeutralisation was used: ths ).cod of the patients was mixed with
the appropriate antitoxic serus or 3jlood of & person who had been
stricken with the disease which i: sasumed in the patieat being
investigated, and the diagnosis ip ands in those cases in which the
pathological striction curve of the toxis blood is normalised (as
a result of specific meutralisation).

5. The aprly diagnosis of typhoid fever and typhus with the
aid of the striction method was made in T?h of the cases, which ex-

coedod zhe numder of cases detected with the aid of the methods most
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often being uscd in practice for the diaghosis of typhotd fever and
typbus (the agglutination rvaction, the isolation f hesocul turos),
This permite one to speak of the advantaps of the striction method,
Moreover the latter is devoid of the defects tnhe.vnt o the most
widosproad biological method of detecting toxins -~ the infection
of animals -- which, as is w1l knowy, arc sensitive only to defintte
toxins, while the striction methaod permitz one to doetect any bacterial
toxin and to judge concerning its approximate concentration.
6. Besides use with the object of carly diagnosis, the striction
¢ mopthod can be spplied for the evatuntion of the resalts of the treat-
-uantfot infectious diseases (on the basia of the lewring of the toxicity

of the blood of a paticent under the anfluence of a medicinal agent).
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